0000 0 0 44(2):211-230( 2006) doi:10.1360/aps050075 
Acta Phytotaxonomica Sinica http://www.plantsystematics.com 


ELE BRERA E hu 
ooo 0 0' 


OO 100093)‏ םםםםםםםםםם םםםםםםםםםםםםםםם 


Advances in the study of systematics and evolution of the 
tribe Oryzeae (Poaceae) 
GUO Ya-Long GE Song’ 


(State Key Laboratory of Systematic and Evolutionary Botany, Institute of Botany, the Chinese Academy of Sciences, 
Beijing 100093, China) 


Abstract Oryzeae (Poaceae) is a tribe belonging to Poaceae and consists of about 12 
genera. This tribe contains many economically important species, and is distributed in tropical 
and temperate regions worldwide. Recently, investigation on the genus Oryza and its related 
genera in the Oryzeae has attracted much attention for their important economic value and 
taxonomic position in the study of plant biology in general. Although morphological and 
preliminary molecular evidence has shown that the tribe Oryzeae is a monophyletic group, 
there are still many questions as to its systematics and evolution to be answered. In this 
review, we briefly retrospect the history and progress of the studies on the classification and 
phylogeny of Oryzeae, including its establishment and systematic position, its circumscription 
and subdivision, the relationships of genera in the tribe, and the distribution and origin of the 
tribe. Recent results indicate that (1) Oryzeae is monophyletic and falls into two main clades 
corresponding to the traditionally recognized subtribes (Zizaniinae and Oryzinae); (2) Close 
affinities of the monoecious genera are not supported, suggesting the multiple origins of 
unisexual florets; (3) Previous recognition of three monotypic genera (Hydrochloa, Porteresia 
and Prosphytochloa) is not justified; (4) Based on dating using molecular clock approach, it is 
estimated that Oryza and Leersia branched off from the remaining genera of Oryzeae ~20 
million years ago (MYA), and separated from each other ~14 MYA. A divergence time of ~9 
MYA is also obtained for the most basal split within Oryza. In conjunction with our recent 
molecular studies, we present some progresses on the molecular phylogeny of Oryzeae and 
discuss the questions to be solved in the future study of this tribe. 
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0; Bull (@barochloa[]Porteresia[] Prosphytochloa)[] חהםםחםהם;ההההההההההה ה‎ 
םםםםםםםםשםהםהםםםםםםהבהםם‎ 2000000, 000000000 Leersiad DO 
OO O 14po500000000000009%00000000,0000000000000 
po00g00000,d000000000000000000000000000000 

poo O0;000;0000;00;00000 








00000. 44d 0d 00000 0d 000000000 0000000,0000 
םםםםםטםם הםםםםםםםםםם‎ OO 20% (Shantz, 195900 8,0000 
םםםםםםםםםהםםטםםהםםהםםםטםהםםםהםםםםהםםםםםםםם‎ 
Oryzeae[] םםםהםםםהםהםםהםהםםהםהה‎ D] 12D 7600 D . 00000000 
(Clayton 6 Renvoize, 1986; Vaughan, 19400 0000, 000000, 0000000 
000000. םםםםםםםםםםםםטםםםטםםם‎ OO sew 80%(Delseny et 
al, 20000 OOOOOOWaLOOOOOOOOOOOOOOOOOOOO Ge etal., 
20000 00080, DUN NN ON 000000000000 Zizania L.D D D Z 
latifolia (Griseb.) Turcz. ex Stapf] 0000, TZ palustris LE] E] J L] D] D] 
wild rice] 0000000000 (Vaughan, 19490 HU. 00000 l] Porteresia 
Tateoka[] הםםהםההה‎ 000000000000 0000000000 000000 
חח ה םה חם םם‎ (Flowers et al., 1990] OO, OOO Leersia Sw.[] L. hexandra Sw.[] L. 
oryzoides (L.) Sw.[] O0 O E] E] O O (O Luziola spruceana Benth. ex Doell[] Hygroryza 
aristata (Retz.) Nees ex Wright & Arn.[] J [] 0000000000 (Watson, 1999), [| [| 
בםםםםםםםםםםםהםםהםםםםםהםםםהםםםםהםםםםהםםםםםםםם‎ 
UO 


























000000000. po 00d 00000000 00000,00000 
440 Mb, DAD ABD OB 00000000, 000000000000 UL 
(Goff et al., 2002; Yu et al., 2002), 00. BODA BD HH B] D] B] 000000000 
םםםםםםםהםהםההאאפדםםםםםםהםהםםםםםםם.הם‎ mRNAD D O 
O O (microarray)[] J (Shimamoto & Kyozuka, 2002); 70, 0000000000 
po pdo000 00000000000, 0000000000000 00000 
[] (Shimamoto $ Kyozuka, 2002), 00.0 0000000000000000 
(colinearity)Ql DUO 000000000000 D] D] D]. D. (Shimamoto & Kyozu 
200200 GO O NONONO 000000000000000. 000000 
ON OO NON gd 0000000000000 (Kellogg, 2000; Ge et al, 2 
Shimamoto & Kyozuka, 20020 OO.OOOOOOOOOOOOOOOOOOOO 
םםםםםםםםםם‎ 

ו,מםםםםםםםםםםםםטםםהםםטםםםםם הםםםםםםםםםםםם 
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p00,0000000000000000000 
1 JII Ul 


Adanson(1763)[][] O O O O O (Familles des Plantes)[] O O O O Oryzeae[ | OO O O O 
00000 Gection), ]O UD ü D ü D | HH] D D D HD LO UE . 00 000000 
O O O [ (International Code of Botanical Nomenclature) 33.4(Greuter et al., 2000)[] 0 O O 
HOU,0000000000 0 Ouistermaat, 1987)[] [] O Oryzeae[] O O Dumortier 
(18230 0, O 0 0 O O Asprella Schreb. IQ], O Asprellal QO B] D] D] B]. B]. Pyrah, 
1969), םםםםםםםםהם‎ D I D D LI U LI 0 (Duistermaat, 1987)] 

DOT O 600-7000 , 10000[] [] (Clayton & Renvoize, 1986; Watson &‏ םח םח ם 
חח 0 0 1993900 Dallwitz, 1999), [| O 0 400] 00000000 O (Kellogg & Watson,‏ 
pDOg 00000000 NDN. Ad 000800 0000000000‏ 
Joinvilleaceae[] [] [] [] (Doyle et al., 1992, Clark et al, 1995; Soreng & Davis, 1998;‏ 
Kellogg, 2000; GPWG, 2001)[] D200 00000000000000. 0000000‏ 
(Tzvelev, 1989)[] 130 (Caro, 19820 0,000‏ 20 0 0000000,000000 
pp000000000600 O Roshevits(1946)[] Tzvelev(1989] OO. OOOO‏ 
Pooideae[] [] ; Tateoka(1957)[] O 0 O 0 [O Pharoideae[] [] ; Prat(1960)[] Caro(1982)[] OOO‏ 
O O Oryzoideae[] [] ; Clayton] Renvoize(1986)[] ][ Watson] Dallwitz(1992)[] 000000‏ 
O O Bambusoideae; GPWG(Q001)[] 0 0 O O O O Ehrhartoideae[] [] GPWG(Grass‏ 
U 7E DE D. L‏ םםםםהםםהטםםהםםהםםהההם Phylogeny Working Group)2001]‏ 
podo00000 0000000000000 OD 00 0000000000000,‏ 
Ehrharteae[] Phyllorachideae 3[] [] [] DDD,‏ 0 0000 ,0001200000000 
][ ][120 ][ 

O O Dumortier(18230 DOUOOUOU,.U00000U00.000U0U0000000 
0, 8008400000000, 00000 0000000000000 Duistermaat 
a987y D UO EL 0000000000000: OU O 0 (Kunth, 1833; Steudel, 1853; 
Baillon, 1894)[] Pharus L.[] Leptaspis R. Br.([]  Scrotochloa Judziewicz)] [] 00.00 
בםםםםםםם םםםםםםםםםםםםטםםםםטםםםםםםםםםםםםם‎ 
000000, 0000000000 ה‎ Phareae (Soderstrom, 1981); (2) Kunth(1833)[] 
Steudel(1853)[] Roshevits(1937)[] Ehrharta Thunb.[]Microlaena R. Br[] Tetrarrhena R. Br. 3 
םםםםםם‎ 00300000 0 0 0O O מס‎ D] D] 000000000, UI 
üUgggmgmBmgEgtgggiutstrrtrt Ehrharteae(Tateoka, 1963); (3) Bentham[] 
Hooker f.(1883)[] Baillon(1894)[] Roshevits(1937)[] Snowdenia C. E. Hubb.(Beckera Fresen. 
.םה םח ם הים הח ם‎ OOOO Richard(1851)] [] Phalarideae, [] O O Hackel(1887)[] Bews 
(1929)[] [O Melinideae(=Tristegineae), [] [O Hubbard(1967)[] EL] 0000000000 
Snowdenia[] [] Paniceae[] [] Beckeropsis Fig. & De Not.[] [] ; (4) Achlaena Griseb.[] 
Reynaudia Kunth] [] [O Hackel(1887)[] [O Oryzoideae, [] Hitchcock] Chase(1917) [] 
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Hitchcock(1936)[] [] BL DB] .ה‎ B. BH D] B] D]. 0 0 א‎ [| O הח‎ 
D0000,0000 0 (Avdulov, 1931; Gardner, 1952)[] [O Oryzeae[] Ehrharteae[] [O 
0000000 Oryzeae s.L[] [] OU, Oryzeae[] Ehrharteaet] הה‎ 0000.000000 
טפםם.םםםםםםהםםםםם‎ DOON O Chatterjee, 1947)[] O Tateoka(1957)[] 
Parodi(1961) 0 0 E] O O Oryzeae[] Ehrharteae[] O O O O O 0 Tateoka(1963)[] O O 
260 0 O Ehrharteae 300 ] UU OO. 0 0000000000000 
00. 000000 000000000000. 00000000. O Ehrhareae[] [] 
000000 0000000000:00.:00000000000000000 
000,000000 Ehrhareaet] 40000500, 0000000 (silica bodies)[] 
ם‎ O Oryzoid[] [] [] Ehrharteae[] [] D O Oryzoid 0000500, 000000000 
OOOO. OC Ehrharteae]] [] D] D] D] D] D] D] [] , Tateoka(1963)[] O O 0 O Ehrharteae[] [] 
ה םה ם ה ם תת םהה התםםם‎ (Kellogg & Watson, 1993; GPWG, 2000] 0 ה‎ O Ú] 
Oryzeae[] Ehrharteae[] [] 000000 
0000000000 716000 D (Pyrah, 1969) T] OD, Hackel(1887) 0 0 0 O 16 
O, Bentham[] Hooker(1883)[] O O 9[] , Hubbard(1959)[] O O 7[] , Tateoka(1963)[] | O 10 
O, Tzvelev(1989)] 0 0013800080080 000000000000 DO. JE 7. E. U OI 
ה ה ם ם 12 ה ם םה םתה תחת תה םם‎ LU (Clayton & Renvoize, 1986; Vaughan, 1994)[][] 
O, 0000000 (Zhang & Second, 1989; Kellogg & Watson, 1993; GPWG, 2001; Ge et 
al., 20020 Y 290000000000 000 @004)naaiQ D] O O O Guo[] Ge(2005)1] 
בםםםםםםםםםםםם םםםםםםםטםםטםםטםםםםםםםםםםםםם‎ 
0: 00000 0000000000000 000000000 G000)D000 
005 0000003-70000.0000000:000000000000000 
0000. 00000. 000000: OOOO (Pyrah, 1969; Clayton & Renvoize, 1986)[] 
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בםםםםםםהטשםםםםםםםםםםםםםהםםםםםםםםםםםםםם 
DO0d000000000000,022-24/] (Vaughan, 1989, 1994; Ge et al., 2001; [|‏ 
D DB E] E] E] E] D]. D]. D]. D]. (Species Plantarum)(Linnaeus, 17530 00000‏ 000,200 
בסררההההההםםםם הםטםםםםםםםםםטוםםםםםם.ם 
Roschevicz(1931)0 D] 0O 0O 200‏ :40 םםםםםםהםםםםםםםםםםם 
Vaughan(1989)[] [] 220 0 0 0 D. 40 0 D [ (complex), Lu(1999)[]‏ ;000000400 
OU: Terrell] 200DD D I 30 D] D 20000000.‏ 000000 70240 030 0 
Vaughan(1989)[] 220 4] UU 000000000000, 00000000000‏ 
D DO D U 100 U DU U DU U (UD . 000000‏ 9 םםםםםםםםםםם 
L] (Ge et aL, 1999, 2001), 0000000000000 0 (Wang et‏ םםםםםםםםם 

al., 1992; Aggarwal et al., 1999; Ge et al., 1999)[] 
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od 0000 0200000000 (Vaughan, 1994, , 1999; Watson et al., 1999;‏ 00090 1 ח 
)2001 , 

Table 1 The number of species, number of chromosomes, geographical distribution and spikelet structure of genera in the 

tribe Oryzeae (Vaughan, 1994; Xu, 1999; Watson et al., 1999; Lu, 2001) 















































































































































OOOO‏ )0000(000 000006 00 ו 
Genus Species Chromosome Distribution (climate zone) Spikelet structure‏ 
number number (2n)‏ 
bisexual‏ )00,0000000 24 3 
Chikusichloa Koidz. China, Japan (tropics and temperate)‏ 
Hydrochloa P. Beauv. 1 24 Do0,00000000) unisexual‏ 
America, Mexico (tropics and temperate)‏ 
bisexual‏ )0000000 24 1 000 
Hygroryza Nees Asia (tropics and temperate)‏ 
pD00000000) bisexual‏ 72 ,48 ,24 17 000 
Leersia Sw. Worldwide (tropics and temperate)‏ 
Luziola Juss. 11 24 00000000000) unisexual‏ 
South and North America (tropics and‏ 
temperate)‏ 
Maltebrunia Kunth 5 ? 0000000400) bisexua‏ 
Tropical and South Africa (tropics)‏ 
og 23 24, 48 gooo bisexua‏ 
Oryza L. Worldwide (tropics)‏ 
Porteresia Tateoka 1 48 NOOD) bisexua‏ 
South Asia (tropics)‏ 
Potamophila R. Br. 1 24 000000000) unisexual and‏ 
Australia (tropics and temperate) bisexua‏ 
Prosphytochloa d 24 NOOD) bisexua‏ 
Schweick. South Africa (tropics)‏ 
Rhynchoryza Baill. 1 24 DO0000) bisexua‏ 
South America (temperate)‏ 
unisexual‏ (םםםםשםםם.םם 34 ,30 3 OO‏ 
Zizania L. Asia, and North America (tropics and‏ 
temperate)‏ 
HUD 5 24 00000000000) unisexual‏ 
Zizaniopsis Doell ex South and North America (tropics and‏ 
Asch. temperate)‏ 


DOODOd 0000000000, 00000000000 Porteresia coarctata 
(Roxb.) Tateoka[] 7 7 000000 U (Oryza coarctata Roxb), | E] E] E] E] E] E] UE UE D] 
000000000000 (Tateoka, 1965), O0 000000000000 0O Cerrell, 
1974; Duistermaat, 1987; Tzvelev, 1989; Vaughan, 1989, 1994), TO L1 BL. D] H D U HU D U 
O Porteresial] [| O O O U (Zhang & Second, 1989; Aggarwal et al., 1999; Ge et al., 1999, 
2002; Joshi et al., 20000 0 0. BO DO DO B] 0 B. HE] DO DO B. DI. B] U HE DI. U D. DT D 
ם ה ם‎ D D D] Porteresia coarctata) E] D] E ם‎ OUT OU, 2004; Guo & Ge, 2005), [| 
0200000000 du & Ge 2005)[] RAyncheryzat] ה 0 0 0 0 ה‎ D] D]. (Duistermaat, 


1987), BOBO DO DO DO OO DD DO 00000000 (Baillon, 189490 000 
O O00 0 OQ (Tateoka, 1963; Terrell & Robinson, 1974; Clayton & Renvoize, 1986; 
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Duistermaat, 1987; Tzvelev, 1989; Vaughan, 1989, 1994)] O O 0 0 (Zhang & Second, 1989; 
Ge et al., 1999, 2002; [O O O, O O , 2004; Guo א‎ Ge, 20050 חח‎ 0 0 Ú 
0000000000. 0000000000000, O 170 (Vaughan, 1994] 
Weatherwax(1929)[] [] II D] D] D] D] U] D] eC 000000000000,00000 
00000 Pyrah(1969)[] 0000000000000, 00000000000 
00000000000. 40d 0d 000000000000 0000000 
0000050000000 00000000000 0000000000 
םםםםם‎ . Pyrah(1969)] 000000000000, 000 00000000, 
ואש םםםםםםםםםםם‎ D000000000000000000 
00000 (Terrell & Robinson, 1974; Zhang & Second, 1989; Duvall et al., 1993; Ge et al., 
2002; JOO. UU. 2004; Guo & Ge, 2005), םםםםםםםםםהםםםםהםםההה‎ 
O (Nayar, 1975 00000000, (PN LOL D D 0000000000000 
O 00 D] , Jacques-Felix(1955)[] Tateoka(1963)[] [] O. tisserantii Chev.[] O. angustifolia C. E. 
Hubb.[] O. perrieri A. Camus] 30 OO D] D] D] D] , O Launert(1965)[] 00000000 
ומםםםםםםםהםהםםהםםטםהםםהםםטםהםםטםהםםםהנ3םםםם.םם‎ 
Terrell] (19830 [] Launert(1965)[] L. tisserantii (A. Chev.) Launert[] L. perrieri (A. Camus) 
Launert[] [] LL B] ם‎ BD. J ] L. tisserantii] L. perrieri DODODODODODODO 
(1D D U D D D D LU LI UI D] D. (siliceous triads) O0 D D DL] UO. D. UO. D. D D D l 
ב)םםםםהםםםהםםםםםםםם םםטםםםםםהםםםםםםםם‎ LE. friesii 
Melderis)[][] 000000000000 D D] L tisserantii] L. perrieri] D D ה ה‎ O 
O , 2004; Zhang & Second, 1989; Ge et al., 2002; Guo & Ge, 2005)[] [] O. tisserantii[] O. 
perrierill U U 0, Launert (1965)[] ה‎ O O. angustifolia) הה‎ 0 d] dH HB BD. BB. B. UE C] Hl 
L. angustifolia Munro ex Prodroehl[] [] 00,000 D] [] L. nematostachya Launert[] Terrell 
O (1983)1] O L. nematostachya[] HL B 00000000. 0000000000000 
0000000000 ו‎ tubercles), O0 0000000000 0O 0 00 Terrell 
o oong 9000000000. O. angustifolia(L. nematostachya)[] [] [] O. brachyantha 
A. Chev. & Roehr[] [] 0000000000 0 U (Hubbard, 1951; Launert, 1965), OOO 
(EL EL EL OI ET CE D] C] D] O 18 eno] DD D. UO. D. D. ON DN DD l 
000000000000000 0. Terrell[] (2001)] L. nematostachya[] O. brachyantha 
pp0p00000,0000000000,000: UU. L nematostachyal] D] UD 
םםםםםםםטםםםםםם הםםםםהםםםםםםהםםהםטםשםםםםםם‎ 
(Launert, 1965), O0 D D DB DLE DL U UO C. U ; OO, L. nematostachyal NO. OOOO 
upgmggag.gmuggmgugg.pnaugaggmuggpagg.usmanp.bneo 
brachyantha[] DUUUOU.0000000U0U00.0000000U0000000 
OU 
OU 
UO 
[] , L. 


L1 










































































pod0000000000500,0000000000000000030 
p00,0000020000000000,001000 [ (Launert, 1965); 
L. nematostachya | 00000000000000000,00,000000 
po0d00000000000000000 Caunert, 196500 O , Terrell] 20000] 
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nematostachya|] O. brachyantha[] DO OOUU0.0000 L. nematostachyal OOO 
DoO000000,000U0 EL. tisserantii] L. perrieri OOOO 

A (Dore 1969; Terrell et al.,‏ סכ ם םםם.םםםםםםםםםםםםםםם 
ODO O Zizania aquatica L.[] Z. palustris[] Z. texana‏ 000000000000 חח ,)1978 
Hitche[] 000000000. 0000000000 San Marcos] 000,000‏ 
DO 00000 (Terrell et al, 1978)[] Dore(1969)[] O Z. texana) O O D] O O O Terrell[]‏ 
Robinson(1974)] 00 0000000000, 00000 Q Porteresia[] 00000‏ 
Zizaniopsis-Luziola[] 000, 00000000., 00000 [] Rhynchoryzal NOOD‏ 
(Guo & Ge, 2005)[]‏ 
DO 8700000000000‏ .0000000000000 :00 
(Weatherwax, 19290) 0000000000000. 00000000. 00000‏ 
UOOOOOOO.OOOOOOO OO (Weatherwax, 1929) | Martin(1946)] 0 [] O‏ 
Terrell] Robinson(1974)0 00000000000‏ מםםםםםםםםםםםםם 
OOOOOOOOOOO.OOOOOOOOOOOOOOOOOOםםםםםםם‏ 
Terrell] 19790 0 0 O O O Zizaniopsis miliacea (Michx.) Doell & Asch.[] O O O O DO‏ 
בס .7 70 (DL EL EL OL ON D. DE ON ON OD OD OD OD OD 7O C. 7O 7. 7O CO.‏ 
Luziola Juss OOOO. OOOO Rhynchoryzal O O (Zhang & Second, 1989;‏ 0 0,000 
Duvall et al., 1993; Ge et al., 2002; O O O., O O , 2004; Guo & Ge, 20050 0 0 10 0, D]‏ 
םםםםםםםםםםהםםםםםםםםםםםםםם 
B] , O 110 0 (Swallen, 1965; Vaughan, 1994)] Hydrochloa‏ ה ה Luziola Juss.[] 1 Hl B‏ 
H caroliniensis Beauv.[] [] [] (Hubbard, 1934; Hitchcock‏ 0 ה ב ם ם םח םת חם חם םם 
Chase, 1951; Tateoka, 1963; Tzvelev, 1989)[] Pohl] Davidse(1971)[] O O O O , Luziola[]‏ & 
ODO DO OD DDD 0000000‏ השש L. fragilis Swallen[] [] O O O O‏ 
Aydrochloal] [] Luzielat] 0 O O 0 0 D]. D]. Terrell] Robinson (19740 [] ,‏ 0 00,000 
Bü 0B B B B d d EB BL B] . DDD D] D]‏ ה D O H. caroliniensis[] Luziola[] OO L. fragilist]‏ 
ziola 00000, IDD L‏ םםםםםםטםטםםםהםםםםםםםםםםםםםם 
O O00. O O Bydrochioal [] [] Luziola, [] []‏ ה fragilis] [] [] Hydrochloa[] [] Luziola‏ 
c] HL] H d] HH B H D BH. DH. B] HH D. U. HU. DI U‏ הה O L. fluitans (Michx.) Terrell & H. Rob.[]‏ 
HU pgatututl-«(Dpuistermaat, 1987; Vaughan, 1989, 1994; Duvall et al., 1993; Guo & Ge,‏ 
DO‏ 20050 

Potamophila[] Robert Brown] 1827[] ה‎ D] ה 0 0 ה‎ ; 20 D Kunth(1829)[] O 
Maltebrunia leersioides Kunth] [] O O O O Maltebrunia[] Nees(1841)[] 00000000 
000000. M. prehensilis Nees, [| Bentham(188))[] O O O Maltebrunia[] [| 
Potamophila|] DO O00 30 D D] ם‎ , D] D] M. prehensilis Nees] O O O D] O Potamophila 
prehensilis (Nees) Benth.([] [] [] Winter, 1951)[] Winter(1951)[] [] , Potamophila prehensilis 
(Nees) Benth.[] P. parviflora R. Br] OU 000. OD 00 D. C. B. CO. D. l] 
OOOO ה‎ Potamophilaj [] 300000.000 U Potamophila( | P. parviflora R. Br. 
O D] )O Prosphytochloa ([] [] P. prehensilis[] [] ) [] Maltebrunia (5[] [] ) (Hubbard, 1967; 
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1.00 [ Oryza sativa 
O. glaberrima 


















O. meridionalis 
O. punctata 

O. officinalis 

O. rhizomatis 
O. australiensis 
Porteresia coarctata 
Porteresia coarctata 
O.brachyantha 
O.granulata 
Leersia oryzoides 
Leersia perrieri 







Leersia hexandra 
` Leersia perrieri 
Leersia hexandra 
Leersia oryzoides 
Leersia tisserantii 


Hygroryza aristata - Adh2‏ ה 


1.00 Prosphytochloa prehensilis 


Potamophila parviflora + 

Chikusichloa aquatica 

Rhynchoryza subulata 

Zizania aquatica <— 

Zizania latifolia > 
Zizaniopsis villanensis «— 
Luziola leiocarpa -- 
Luziola fluitans «4— 


D Hygroryza aristata - GPA1 


Ehrharta erecta 


Phyllostachys aurea 













































































































































































































































































— 10 changes 
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Fig. 1. Phylogeny of Oryzeae obtained from the combined Adh2 and GPA1 sequences by Bayesian inference under the 





TrN+G model (from Guo & Ge, 2005). 


Numbers above branches are Bayesian posterior probabilities. The dashed lines 


indicate the position of Hygroryza aristata on Adh2 and GPA1 trees, respectively. Arrows indicate the species with 


unisexual florets. 
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Fig. 2. The distribution of the two world-wide genera, Oryza and Leersia (Based on Xu (1999), Watson & 
Dallwitz (1999)). 
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Fig. 3. The distribution of the genus Zizania (Based on Xu (1999), Watson & Dallwitz (1999)). 
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Fig. 4. The distribution of the three Asian genera (Chikusichloa, Porteresia and Hygroryza), four American 
genera (Luziola, Zizaniopsis, Rhynchoryza and Hydrochloa), two African genera (Maltebrunia and 
Prosphytochloa), and one Australian genus (Based on Xu (1999); Watson & Dallwitz (1999). 
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